Sixty-four canine cutaneous round cell tumors were divided into 25 mast cell tumors, I5 histiocytomas, nine cutaneous lymphosarcornas and 15 transmissible venereal tumors. The final diagnosis was made from cytologic, clinical and histologic findings. Cytologic features were significantly distinctive in mast cell tumor, transmissible venereal tumor, and most cases of histiocytoma and lymphosarcoma to allow a diagnostic opinion. This opinion was supported by subsequent histologic examination. In some instances cytology was considered essential in rendering a diagnostic opinion even though histology was available.
In the dog, skin and subcutis are the most common sites for neoplasms, accounting for 67.5% of the neoplasms in one survey [3] . We have found that round cell tumors of the skin make up a significant percentage of these dermal neoplasms. Round cell tumors consist of discrete cells that are round to oval rather than fusiform. Included in this group are mast cell tumor, histiocytoma, lymphosarcoma (including reticulum cell sarcoma) and transmissible venereal tumor. Melanotic tumors occasionally appear as round cell tumors but are not included here. Because the histologic pattern of these neoplasms is often similar, cytologic examination of touch imprints or fine needle aspirations of tumors often can be a valuable adjunct to rendering a definitive diagnosis. The differential diagnosis of round cell tumors by histologic examination without concomitant cytologic characterization may, in some instances, depend more on age of animal, growth rate, location of tumor, number of tumors and lymph node involvement rather than histologic criteria.
There have been isolated cytologic descriptions of some of the round cell tumors [2, 4, 5, [8] [9] [10] . Our purpose here is to present the cytologic characteristics of canine cutaneous round cell tumors, including those on the external genitalia, and to encourage the use of cytology in the diagnosis of these tumors.
Materials and Methods
Retrospective study of the cytology of canine cutaneous round cell tumors was conducted on 64 cases which were selected for study if a complete physical and histologic examination had been conducted. The final diagnosis was made after consideration of findings from all the procedures. The selected cases included 25 mast cell tumors, 15 histiocytomas, nine cutaneous lymphosarcomas and 15 transmissible venereal tumors.
The techniques used for collections of fine needle aspirates and touch imprints have been described [ I , 4) . Smears were air-dried and stained with Wright's stain. Paraffin sections were stained with hematoxylin and eosin (HE). In cases of possible mast cell tumor, toluidine blue, Giemsa or periodic acid-Schiff (PAS) stains were used. Nuclei were round to slightly oval with aggregated chromatin. Nucleoli usually were not seen. The nuclei were often weakly stained, and cytoplasmic granules obscured much of the nucleus ( fig. 1 ). Anaplastic tumors had binucleated cells and mitoses.
Results

Mast cell tumor
The cytoplasm of cells in most tumors was filled with metachromatic granules (blue to purple) ( fig. 1 ). Clear cytoplasmic vacuoles were often present, but were partially obscured by the granules in many cells. In anaplastic tumors there were fewer granu!es ( fig. 2 ); granules were absent from some cells. Extracellular granules often were scattered throughout the smear. Eosinophils, neutrophils and, in some tumors, lymphocytes varied in number.
Histiocytoma
Aspirates or imprints of histiocytomas yielded few cells, but usually enough to render a diagnostic opinion. Cells characteristic of histiocytoma were round to slightly oval and 12 to 26 micrometers in diameter ( fig. 3,4 ). They were irregular in shape if distorted by surrounding cells in thicker areas of the preparation.
Nuclei were round to oval, occasionally indented, and usually eccentric ( fig. 3,4 ). Binucleated cells occasionally were seen. The chromatin pattern was finely granular, and mitotic figures were found. Nucleoli usually were not obvious in intact cells but could be seen in nuclei of broken cells undergoing chromatolysis. The nuclear: cytoplasmic ratio varied but usually was slightly more than 1:l.
Cytoplasm was pale blue with distinct margins. Often the cell membrane had a scalloped appearance ( fig. 4 ). Peripheral cytoplasm was clear in some cells ( fig. 4 ), but distinct Golgi zones were not visible. Intracytoplasmic vacuoles, granules, or other particulate structures were rare. Evidence of phagocytic activity was not seen. Inflammatory cells were not usual in non-ulcerated tumors, but neutrophils were in preparations from the surface of ulcerated tumors. There were usually many erythrocytes . 
Cutaneous lymphosarcoma
Most lymphoid skin tumors yielded many cells for cytologic examination. These cells varied morphologically from tumor to tumor but had the characteristics of Nuclei usually were round but were indented or cleaved in cells of some tumors. The degree of chromatin aggregation varied, and nucleoli were usually distinct. Mitotic figures usually were found. The nuc1ear:cytoplasmic ratio was greater than 1:l in small cell tumors but near I:I in tumors with larger cells.
Cytoplasm was blue and granular with either a perinuclear clear zone or a prominent Golgi zone in many cells ( fig. 5-7) . Cytoplasmic pseudopodia and cytoplasmic fragments were features in some tumors ( fig. 5 ). Smudged or lysed cells were common.
We saw a cytologically distinct round cell tumor in which the cells were less characteristic of lymphocytes ( fig. 8 ). The histologic diagnosis was reticulum cell sarcoma; therefore we placed the tumor in the lymphosarcoma group. The cells were 15 micrometers to greater than 40 micrometers in diameter; multinucleated forms were common. Nuclei were round to slightly oval with finely aggregated chromatin and indistinct blue nucleoli. Mitotic figures were numerous. The nuc1ear:cytoplasmic ratio was less than 1:l. Cytoplasm was light blue and had numerous small clear vacuoles.
Of the nine lymphosarcomas, three probably represented a primary cutaneous form. In two of these the cells infiltrated the epidermis as in mycosis fungoides. Five were accompanied by lymph node involvement and were part of either a multicentric or disseminated cutaneous form.
Transmissible venereal tumor
Aspirates or imprints of transmissible venereal tumor were usually cellular and looked similar whether from a genital or extragenital tumor. Tumor cells occurred discretely or in sheets arranged in an almost epithelial pattern ( fig. 9, 10 ). They were round and from 14 to 30 micrometers in diameter.
Oval to round nuclei contained coarsely aggregated chromatin usually arranged in a cord-like pattern; most had a single, large, blue nucleolus ( fig. 9, 10 ). Mitotic figures were numerous. The nuc1ear:cytoplasmic ratio was slightly less than 1: 1. Cytoplasm was light blue to colorless and finely granular and contained distinct, clear vacuoles ( fig. 9, 10 ). The plasma membrane was distinct, even when the cells were arranged in sheets. Lymphocytes, plasma cells and macrophages also were seen.
Discussion
In 60 of 64 round cell tumors the cytologic and histologic diagnoses were in agreement. In some the cytologic characteristics were more definitive than the histologic pattern; therefore, cytologic evaluation was thought to be essential for a diagnosis. In all cases, history and physical findings played a role in the final diagnosis.
Mast cells stained with Romanowski stains were easily identified in cytologic preparations because the granules stained metachromatically. If mast cells were in large numbers, as they were in most of our series, mast cell tumor could be diagnosed by cytology alone. In preparations containing few cells, mast cell tumor may be difficult to differentiate from inflammatory processes containing mast cells. Variation in cellular differentiation among tumors could be appreciated in cytologic preparations. Poorly granulated cells of anaplastic tumors were more easily recognized in smears and imprints than in sections because of the greater resolution of cytoplasmic granules. In one tumor, granules were not seen in sections even with metachromatic stains but were seen in Wright's stained smears. In a few other tumors the granules were much more obvious in smears or imprints than in sections.
Histiocytoma was the most difficult of the round cell tumors to diagnose both histologically and cytologically. It yielded the fewest cells in either aspirations or imprints. If secondary inflammation had occurred and smears contained only a few tumor cells, diagnosis was equivocal. If there were many cells, the tumor was easily differentiated from inflammatory reactions containing macrophages and from other round cell tumors. Differentiation between some large cell lymphosarcomas and histiocytoma was difficult. Imprints or smears of the large cell lymphosarcoma, however, were more cellular, and cells had greater cytoplasmic basophilia and often perinuclear clear zones or Golgi.
Cutaneous lymphosarcoma had the most varied cells. Our sample was not large enough to categorize cell types, but the types looked similar to those described for the multicentric forms of lymphosarcoma [6, 71 . The tumor diagnosed histologically as reticulum cell sarcoma was included as a type of lymphosarcoma in our study. Further cytologic evaluations of round cell tumors containing giant cells, often called reticulum cell sarcoma, should help clarify the proper classification of this cutaneous tumor. There was no difference in the cells of transmissible venereal tumor whether genital or extragenital. The cells were distinct from those of other round cell tumors; this facilitated diagnosis.
The lymphocytes and plasma cells in the round cell tumors may reflect immune reactions to the tumor. They were appreciated more frequently in imprints and smears than in histologic sections.
We conclude that cytologic examination is valuable in the diagnosis of round cell tumors. Since round cell tumors do not always have clear architectural features that separate them histologically, most of the morphologic aspects of the diagnostic opinion come from individual cell morphology which is clearer in imprints and smears than in sections. There were no morphological differences between tissue imprints and find needle aspirations. Fine needle aspirations have the advantage of facilitating a quick opinion without the need for surgical intervention.
